Abstract
2
We derive here a lower bound of n /2 -5n/2 + 3, thus proving that CLW is optimal in the worst case. Moreover, by a similar argument we prove that, in all cases where CLW requires superlinear time, CLW is optimal within a linear additive term.
2.
A lower bound to the number of steps 
(2 )
6 From (1) and (2), and by noting that r is at most n-2, we conclude that the number of steps |cr| required by any permutation algorithm to produce S from Pq is lower bounded as follows: -r a L(n-1)/2J (n-1) -(n-2) 2 n2 /2 -5n/2 + 3. 
Comparing bounds (3) and (4), we immediately conclude that, in the worst case, CLW is optimal within an additive term of 3n-3.
As it may be expected, the same permutations S satisfying fact 3 that have led up to prove the lower bound (3), give rise to the worst cases for CLW. That is, CLW actually meets the upper bound (4) with equality, when it produces any such a permutation S from Pq . However, the argument developed above to derive bound (3) will now be extended to prove that CLW is optimal whenever it requires a superlinear number of steps. 
